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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards on 
4 December 1989, after the draft finalized by the Methods of Test for Petroleum, Petroleum 
Products and Lubricants Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 
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1 SCOPE 

1.1 This method is intended primarily for the 
detection of mercaptans in motor fuel, kerosine, 
and similar petroleum products. It is inappli- 
cable in the presence of more than slight traces 
of peroxides. 

2 OUTLINE OF THE METHOD 

2.1 The sampl. s shaken with sodium plumbite 
solution, a small quantity of powdered sulphur 
added, and the mixture shaken again. The 
presence of mercaptans of hydrogen sulphide 
or both is indicated by discolouration of the 
sulphur floating at the oil-water interface or by 
discolouration of either of the phases. 

3 SIGNIFICANCE AND USE 

3.1 Mercaptans may have adverse effects on 
certain fuel systems elastomers, may be corrosive 
towards fuel system metals and produce an 
offensive odour. The Doctor Test provides a 
quick, simple method of detecting the presence 
of mercaptans, hydrogen sulphide, elemental 
sulphur and trace levels of peroxides. 

4 APPARATUS 

4.1 Graduated cylinder of 50-ml capacity, and 
provided with a ground-glass stopper. 

5 REAGENTS 

5.1 Sodium Plumbite Solution 

5.1.1 Dissolve 25 g of lead acetate 
Pb(C,H30,)2.3H20 in 200 ml of water and 
filter the solution into a solution of 60 g of 
sodium hydroxide in 100 ml of water. Heat 
the mixture on a boiling water-bath for 
30 minutes and dilute it to 1 litre. Store the 
solution in a tightly closed bottle, and filter it 
before use if it is not clear. 



5.2 Sulphur 

5.2.1 Pure, dry flowers, stored in a 
container. 
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5.3 Cadmium Chloride Solution 

5.3.1 Containg 100 g of cadmium chloride and 
10 ml of 11 JV hydrochloric acid per litre. 

5.4 Potassium Iodide Solution 

5.4.1 Containing 100 g of potassium iodide per 
litre, freshly prepared. 

5.5 Starch Solution, freshly prepared. 
6 PROCEDURE 

6.1 Measure 10 ml of the sample and 5 ml of 
the sodium plumbite solution into the cylinder 
and shake them vigorously for 15 seconds. - If 
a black precipitate forms immediately, record 
the presence of hydrogen sulphide, discontinue 
test and report as Doctor Positive and recom- 
mence the test as described in 6.2. If the 
solution becomes opalescent and then darkens 
in colour during the shaking period, record the 
presence of both mercaptans and elementary 
sulphur; continue the test as described in 6.4. 
If a brown preciptate is slowly formed, record 
the presence of peroxides and confirm this by 
the procedure described in 6.3. 

6.2 Take a fresh quantity of sample and remove 
the hydrogen sulphide from it by shaking it 
vigorously with 5 percent of its volume of the 
cadmium chloride. Separate the treated 
sample and recommence the test. 

6.3 Confirm the presence of peroxides in con- 
centrations sufiicient to interfere with the test 
by shaking a fresh quantity of the sample with 
20 percent of its volume of acidified potassium 
iodide solution to which a few drops of starch 
solution have been added. A blue colour in 
the aqueous layer confirms the presence of 
peroxide. 

6.4 To the mixture obtained in 6.1 and a small 
quantity of sulphur, not more than which will 
just cover the interface between the sample and 
the sodium plumbite solution, shake the mixture 
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again vigorously for 15 seconds and allow it to 7,2 Alternatively, report the presence or 

settle for 1 minute. If the yellow colour absence of hydrogen sulphide, peroxides, 

observed after the initial shaking {se0 6.1) is mercaptans and mercaptans with elementary 

followed by the formation of a brown or black sulphur, in the sample. 

precipitate on the addition of sulphur, record 

the presence of mercaptans and the absence of 8 PRECISION 

hydrogen sulphide and elementary sulphur. 

*. •»«»^«.r«««»<« 8»1 The precision of this method has not been 

7 REPQRTING established. 



7.1 Report the test as 


follow 


s: 


Discolouration of 
Sulphur or of 
EUher Phase 




Report the 
Result as 


None 
Slight 
Definite 




Negative 
Slightly positive 
Positive 
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